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Examples of how uncontrolled 
floodwater causes erosion and 
contributes to suspended solids in 
the river water, becoming a non-
point source of phosphorus laden 
sediment that flows toward and 
into Lake Macatawa.  

Lake Macatawa Watershed, Courtesy of the 
MACC 

I. Project History 
The Macatawa Watershed covers parts of Ottawa 
and Allegan Counties and is comprised of Lake 
Macatawa (Lake) and its tributaries. According to 
the Macatawa Area Coordinating Council 
(MACC), the watershed is plagued by “high 
nutrient levels, nuisance algal blooms, high 
turbidity, and poor fish and macroinvertebrate 
communities”.  This Lake has been documented 
for over 30 years as being a problem lake and is 
considered one of the most nutrient rich lakes in 
Michigan.  The Michigan Department of 
Environmental Quality (MDEQ) put the Lake on 
the Clean Water Act Section 303(d) list, meaning 
it did not meet Water Quality Standards, most 
notably due to elevated phosphorous levels.  Thus, a voluntary agreement between point 
sources and non-point dischargers of phosphorus in the Macatawa Watershed and the MDEQ 
was signed to reduce phosphorous loading to the Lake, and was the start of the Macatawa 

Watershed Project.  Specifically, they have set a goal of 
reducing the phosphorous levels in the Lake from an 
average of 127 micrograms per liter measured in 1997 
to 50 micrograms per liter.  The MACC was 
responsible for coordinating the effort to create and 
implement a Watershed Management Plan to achieve 

this goal.  During the first 
phase of the Macatawa 
Watershed Project, the MDEQ 
had determined that most 
(91%) of the total phosphorous 
load comes from non-point 
sources.  Since the majority of 
phosphorus is sediment bound, 
the strategy for reducing 
phosphorus is to reduce the 
amount of sediment entering 

the Lake. Therefore, the Watershed Management Plan identifies the need for development of 
BMP demonstration sites not only to directly reduce the phosphorus loads but also to educate 
others to do the same.  The MACC, serving as host for the Macatawa Watershed Project, in 
coordination with the expertise of Niswander Environmental, has completed a Best 
Management Practices (BMP) demonstration site intended to aid in meeting Total Maximum 
Daily Load requirements set by the MDEQ for Lake Macatawa.  This site is also intended to 
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Existing floodplain wetlands were used as a model 

GIS generated design utilizing existing Ottawa County 
topography data and historical aerials 

provide outreach and educational opportunities for students and the general public.  The site 
was funded by a Great Lakes Basin Program Grant as well as private contributions. 
 
The project is located on an approximately 80 acre parcel in Holland Township and contains 
Noordeloos Creek and its floodplain.  Noordeloos Creek is a tributary to Lake Macatawa.  This 
portion of the watershed is primarily agricultural and contributes large amounts of sediment to 
the Lake.  The property is primarily wooded along the Creek corridor and contains a Marathon 
Gas utility easement and a private residence.  The landowners have committed their property 
for this project to improve water quality in the watershed and have donated money and 
materials to aid in its establishment. 
 
II. Design 
Niswander Environmental designed an approximately 
5-acre wetland system to intercept the floodwaters of 
Noordeloos Creek (Creek) in order to reduce 
sediment and thus phosphorous loading to the Lake.  
Wetlands are highly efficient at sediment removal 
due to their capacity for water storage coupled with 
thick vegetation that traps and filters out particles.  
Niswander Environmental designed the site to 
enhance the functions of the existing floodplain 
wetlands by constructing adjacent wetland basins that 
will increase the frequency of flooding, provide 
additional storage, and increase vegetative cover.  
The project budget was limited; therefore, up-front 
design work was kept to a minimum and local GIS 
data was obtained to aid in the conceptual design. 
Utilizing Ottawa County’s 2-foot topographic 
information was critical to establishing design 
elevations since a detailed survey was not part of the 
project budget and would have been costly since the 
site was heavily wooded.  Niswander Environmental 
delineated all wetlands in the project area, which are 
old oxbows within the Creek’s floodplain.  Historical 
aerials were also obtained from Ottawa County that 
clearly revealed these oxbow areas and allowed them 
to be accurately digitized into GIS.  The County’s 
topographic data was used to verify existing wetland 
locations.  FEMA maps were also incorporated in 
GIS to examine the Creek’s peak flows and to 
determine necessary elevations for the wetland 
basins. 
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Wetland basin 
designed to 
blend with the 
natural system 

 
Designed to 
intercept 
floodwaters into  
wetland basin 

Niswander Environmental designed two constructed wetland basins at elevations that will 
accept a minimum of a 2 to 5-year flood event from the Creek and that will blend with the 

existing wetlands.  The first wetland basin will accept a 
2-year storm event and reflects a typical treatment 
wetland basin with three shelves of differing 
elevations: an upper shelf of saturated soil, a middle 
shelf of emergent vegetation, and a lower shelf of open 
water.  The second wetland will accept a 5-year storm 
event and has a small area similar to the first basin at 
the Creek inlet; however, the majority of this wetland 

mimics a natural floodplain with 
meandering oxbows.  During larger 
flood events, the entire wetland system 
will become part of the active 
floodplain and will hold the water as 
the flood levels recede.  The 
constructed wetlands will increase 
floodplain storage which will reduce 
the peak stormwater flows and 
downstream erosion. 

 
The demonstration site is designed to not only be an 
innovative treatment system, but also to provide 
essential wildlife habitat and aesthetics to the property 
due to placement of habitat structures (i.e. root wads, 
logs, and snags), and establishment of native plants.  
Native plant species provide important summer browse, 
as well as nesting, brood rearing, and winter cover for a 
variety of wildlife species.  Pheasants and songbirds, as 
well as deer and turkey, will utilize these 
plantings for both food and cover.  The 
wildflowers in the mixture will attract 
songbirds, hummingbirds, butterflies, and 
insects.  The plantings will provide high 
quality herbaceous cover that will result in 
increased brood success of pheasants, 
songbirds, and turkeys.  Increased insect 
diversity will supply the young of these 
species with the protein they need for growth in the spring.  In addition, the 
variety of textures and colors inherent in these plants will add beauty to the 
property. 
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Construction of South basin 

 
 
 
Silt fence placed along river and existing wetlands 
prior to construction  

Spoils area created an opportunity for planting  
wildlife food plots 

III. Implementation 
Niswander Environmental coordinated environmental 
clearance of the site to keep the project on the schedule 
outlined in the GLBP grant.  Niswander Environmental 
and the MACC met with the MDEQ and Ottawa 
County staff on site prior to submitting permit 
applications to obtain agency opinions of the project in 
order to avoid delays in the permitting process.  As a 
result, MDEQ and Soil Erosion & Sedimentation 
Control permits were issued in one month.  In addition, 
clearance for crossing a high-pressure gas line was 
quickly obtained from Marathon Oil Corporation.  A 
Marathon representative visited the site and a utility 
easement plan was established to allow safe access to 
the project site.  
 

Niswander Environmental obtained contractor bids and 
selected Lyonnais Landscaping, Inc. to construct the 
project.  Construction of the site started October 1, 
2005 and was completed October 15, 2005.  
Representatives from the MACC and Niswander 
Environmental were on site to oversee project 
construction, enabling them to quickly make design 
change decisions based on site characteristics.  Once 
the site was cleared, it was evident that the original 
design was in need of some modifications.  Existing 
elevations in the South Basin were higher than 
anticipated resulting in an increase in the volume of 
earth removal required to reach design elevations.  This 
would in turn result in a significant increase in 
construction costs.  Since the project was confined by a 
fixed budget, design changes were required.  
Niswander Environmental determined that removing 
two of the four deep water areas identified in the 
original design would not compromise the total project 
goals and would in fact produce a basin that would 
reflect a more natural floodplain system.  Therefore, the 
design was reworked to maintain the higher elevation 
areas and create a meandering wetland basin at 

elevations that tied to the adjacent floodplain wetlands.  Approximately 8,100 cubic yards was 
excavated from the floodplain.  The highest elevation constructed is below the 100-year flood 



   

                                                              
 

   

NE1043-Noordeloos Creek BMP Demonstration Site Final Report                                                        Page 5 of 11 
December 12, 2005 
 

 
 
 
 
A 40 inch electronic monitoring well was installed in 
the constructed floodplain area  

 
Trees 10”  dbh 
were left 
standing.  
Smaller trees 
were utilized as 
habitat structures 
within the 
wetland basins. 

elevation, and the majority of the site is at the 5 and 10-year flood elevations with two deep 
water areas below the 2-year flood elevations. 
 
Several large, mature trees are located throughout the South Basin. These trees were left 

standing, providing a natural forested landscape and 
reducing removal costs.  Many trees that were less than 
10-inches in dbh (diameter at breast height) were 
removed throughout the site and most were utilized as 
habitat structures within the constructed basins in the 
form of root wads and logs.  Hardwood trees harvested 
from the site, such as cherry and maple, were removed 
from the site and smaller trees and brush were chipped 

on-site. 

The site was seeded October 19, 2005 
with a native seed mix from JFNew 
Native Plant Nursery.  This mix contains 
wetland species that are efficient at 
sediment removal and are resilient to 
changes in water levels such as big 
bluestem (Andropogon gerardii), bristly 
sedge (Carex comosa), fox sedge (Carex 
vulpinoidea), fowl manna grass (Glyceria 

striata), woolgrass (Scirpus cyperinus), prairie cordgrass (Spartina pectinata), 
water plantain (Alisma plantago-aquatica), swamp milkweed (Asclepias incarnata), spotted 
joe-pye weed (Eupatorium maculatum), cardinal flower (Lobelia cardinalis), and blue vervain 
(Verbena hastata).  Temporary grass species were removed from this seed mix to avoid 
potential dominance problems, and the entire site was instead seeded with a cover crop of 
annual rye.  The upland spoils location will also be seeded next spring with a food plot mix to 
attract additional wildlife species.  
 
IV. Monitoring 
On October 19, 2005 Niswander Environmental 
established a ground water monitoring well close to the 
inlet of the South Basin.  This monitoring well is 
automated and is set to record water level data once 
daily.  This data can be downloaded for analysis at any 
time and will be utilized in assessing the functionality 
of the wetland system.  In addition, Niswander 
Environmental coordinated with Hope College to 
determine an adequate sampling technique for 
measuring sedimentation rates throughout the wetland 

I~ 
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Steve Niswander, Principal of Niswander 
Environmental, described the demonstration site design 
to tour participants 

system.  The method chosen was modified sediment traps in the form of sediment disks located 
throughout the wetland system.  This method has been successfully utilized by the U.S. Army 
Engineer Waterways Experiment Station to study the functions of bottomland hardwood 
wetlands.  It allows for a more accurate assessment of the sedimentation process that occurs in 
wetlands than the traditional sediment traps typically used for limnological research situations.  
Dr. Graham Peaslee, an Associate Professor with the Chemistry Department at Hope College, 
is administering a sediment research project within the demonstration site.  Dr. Peaslee will use 
Plexiglas sediment disks placed at known locations to collect sediment deposits for phosphorus 
analysis.  Niswander Environmental outlined the desired locations for these modified 
sedimentation traps and demarcated them in the field.  Hope College students installed these 
traps in November 2005.  This data will be used to calculate the average annual total of 
sediment being deposited in the treatment wetlands during flood events.  A soil core from an 
existing, undisturbed wetland within the site will be analyzed for historical average 
sedimentation rate data.  This data will be utilized to determine the effectiveness of the 
demonstration site as compared to the previously existing conditions.    Niswander 
Environmental will continue to work the MACC and Hope College to monitor the wetland 
system. 
 
V. Education  
Niswander Environmental conducted a tour of the site 
on November 8, 2005 for local residents and resource 
agencies.  Representatives from the City of Holland, 
Holland Board of Public Works, Ottawa County Road 
Commission, Allegan Conservation District, the 
Natural Resources Conservation Service, and Hope 
College were among the attendees.  MacMedia, a 
community news organization, filmed and locally 
broadcast the comprehensive tour in its entirety.   
 
In addition, Niswander Environmental created and 
distributed a project profile as well as a poster 
summarizing the highlights of the project (Appendix A 
and B).  Both of these educational tools were 
distributed at the site tour as well as to local 
newspapers.  These educational tools were submitted to 
the MACC for their use. 
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Macatawa Watershed Best Management Practices 
Demonstration Site 

 
Project Profile 
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Macatawa Watershed Best Management Practices 

Demonstration Site 
 

Poster Presentation 
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